Increased neuronal seizure activity correlates with excessive systemic inflammation in a rat model of severe preeclampsia.
Preeclampsia (PE), one of the most common disorders of pregnancy, is characterized by hypertension and albuminuria. In severe cases, PE results in eclampsia-like seizures. Studies have suggested that severe PE is related to an exaggerated systemic inflammatory response, which may increase sensitivity to seizures. In the current study, we investigated whether the seizure activity of neurons was enhanced under excessive systemic inflammation. We also sought to determine whether MgSO4 could reduce the effects of systemic inflammation on seizure activity after electrical stimulation in a lipopolysaccharide (LPS)-induced model of PE. In addition to pregnancy outcomes, we analyzed biochemical parameters to ascertain whether our PE model was successful. Enzyme-linked immunosorbent assay analysis revealed that the levels of inflammatory cytokines (tumor necrosis factor (TNF)-α and interleukin (IL)-1β) were significantly higher in the LPS-treated rats than in the untreated rats. After electrical stimulation, behavioral assessments showed that the LPS-treated rats that were not treated with MgSO4 had the shortest latency period to develop a seizure and the longest seizure duration. The electroencephalographic (EEG) recordings in the hippocampus demonstrated that this group also had the highest EEG amplitude. MgSO4 treatment significantly decreased both TNF-α and IL-1β concentrations, increased the latency to develop a seizure, decreased the seizure duration and shortened the EEG amplitude. These results suggest that neuronal seizure activity and systemic inflammation are increased in severe PE. In addition, MgSO4 treatment reduced systemic inflammation and seizure severity. We conclude that excessive systemic inflammation in PE promotes eclampsia seizures, which can be attenuated by MgSO4 treatment.